1. A pharmaceutical composition comprising an orally administrable^ffecllve unit solid 
dosage of a primary N-hydroxylamine or a pharmaceutically acceptabl/salt thereof and 
substantially free of a nitrone corresponding to the hydroxylamineyiVherein the 
hydroxylamine has the general formula, 

NHOHCR,R 2 R 3 

wherein R„ R 2 and R 3 are independently selected from^ubstituted or unsubstituted (C0-C10) 
alkyl, alkenyl, alkynyl, aryl, oxyl, acyl, carboxyl, ai^floTn^ro, nitroso, oxime, hydrazone, 
azo, thiol, sulfonyl and halide. 

2. A composition according to claim 1/vbferein the dosage is from lOOug to lg. 

3. A composition according to cl&nU, Wherein at least one R^of R„ R 2 and R 3 is selected 
from unsubstituted (C0-C10) aJyl, aJJ&nyl and alkynj 

4. A composition according to claim 1, wherein at least one R of R„ R 2 and R 3 is selected 
from unsubstituted (C0-G18) alkyl, cycloalkyl, alkenyl and alkynyl, and the R is selected 
from: CH 3 -(CH 2 )„„ (Cfl 3 -(CH 2 ) n2 -) 2 CH, (CH^CH^-),, cyclopentyl, cyclohexyl, (CH 2 
^H-CH,),,, and (CI1 =C-CH 2 -) n3 , wherein nl = 1 to 18, n2 = 1 to 17 and n3 = 1 to 3. 

5. A composition according to claim 1, wherein at least one R of R„ R 2 and R 3 is selected 
from unsubstj/futed (C0-C10) alkyl, alkenyl and alkynyl, and the hydroxylamine is selected 
from: 
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iN-rncinyinyuroAy laiiiiiic, 


N-(n-decahexyl)hydroxylamn*e, 


iN-ciny lnyuroAy i amine, 


N-(n-decaoctyl)hydroxylafmne, 


XT n r\ rr\ r\ \/ 1 Vrv rim Yvl 1 n P 

iN"ii"prupy uiyviUJAj lamina, 


N-isopropylhydroxylanfine, 




N-sec-butylhydroxwmine, 


iN-^n-peniyi jnyuroxyiamiiic, 


N-tert-butylhydroxylamine, 


in -(n-nexyi;nyaroxi amine, 


N-cyclohexylbydroxylamine, 


rN-jn-nepiyi jnyaroAyiainiiic, 


N-cyclopenwlhydroxylamine, 


N-f n-octvnhvdroxvlamine. 


N-(2-proDene)hydroxylamine, 


N-(n-nonyl)hydroxylamine, 


N-(3-bytene)hydroxylamine, 


N-(n-decyl)hydroxylamine, 


N-(2ypropyne)hydroxylamine and 


N-(n-dodecyl)hydroxylamine, 


N-/3-butyne)hydroxylamine. 



6. A composition according to claim 1, whereyhiTle^t one R of R„ R 2 and R 3 is substituted 
or unsubstituted aryl. 

7. A composition according to clatfn 1, ^fienSm at least one R of R„ R 2 and R 3 is substituted 
or unsubstituted aryl, and the R A seleoted/om: mono, di, or tri methyl, methoxy, halo, 
nitro, amino, hydroxyl and sutttitate/^nsubstitu^^ naphthyl, anthryl, 
phenanthryl, pyridyl, quinoliifyl, i^^(M^beltroxazolyl, pyrrolyl, furanyl, piperidinolyl 
and tetrahydrofuranyl. 

8. A composition according/o claim 1, wherein at least one R of R„ R 2 and R 3 is substituted 
or unsubstituted aryl, and tj(e hydroxylamine is selected from: 



N-benzylhydroxylamir 
N-(n-nitrobenzyl)hydfoxylamine, 
N-(n-methylbenzyl\hydroxylamine, 
N-(n-chlorobenzynhydroxylamine, 
N-(n-aminobenztfl)hydroxylamine, 
N-(n-hydroxyb/nzyl)hydroxylamine, 



N-(l,3-diaminobenzyl)hydroxylamine, 
N-( 1 ,3-hydroxybenzyl)hydroxylamine, 
N-(2,4-diaminobenzyl)hydroxylamine, 
N-(2,4-dihydroxybenzyl)hydroxylamine, 
Imidazole-2-methylhydroxylamine and 
Benzoxazole-2-methylhydroxylamine, 



wherein n is selected from 1, 2, 3, 4, 5 and 6. 



9. A compo/ition according to claim 1, wherein at least one R of R„ R 2 and R 3 is substituted 
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or unsubstituted (C0-C18) dbcyl. 

10. A composition accordindto claim 1, wherein at least one R of R„ R 2 and R 3 is 
substituted or unsubstituted ((J0-C18) oxyl and the R is selected from: hydroxyl, 
hydroxyalkyl (HO-(CH 2 ) nl ), hydroxy aryl selected from benzylalcohol, phenol and naphthol, 
alkoxy (0-(CH 2 ) nl ) and aryloxy^e lected from phenoxy, benzyloxy and naphthyloxy, wherein 
nl= 1 to 18. 



1 1. A composition according to clam 1, wherein at least one R of R„ R 2 and R 3 is 
substituted or unsubstituted (CO-ClSj)alkyl hydroxyl or arylhydroxyl and the hydroxylamine 
is selected from: 



N-(hydroxymethyl)hydroxylamine, 
N-(2-hydroxyethyl)hydroxylamine, 
N-(3-hydroxypropyl)hydroxylamine, 1 
N-(4-hydroxybutyl)hydroxylamine, 
N-(6-hydroxyhexyl)hydroxylamW 
N-( 1 2-hydroxydodecyl)hdyroxylapiine 9 i 



N-(methoxymethyl)hydroxylamine, 

methoxyethyl)hydroxylamine, 
N-(mb±oxyisopropyl)hydroxylamine, 
Nj((benzyloxymethyl)hydroxylamine and 
M-(4-hydroxymethylbenzyl)hydroxylamine. 



12. A composition according to clanii-l<wherein at least one R of R„ R 2 and R 3 is substituted 
or unsubstituted (C0-C18) alkylcarboxyl or arylcarboxyl. 



13. A composition according to claim 1, wherein at least one R of R„ R 2 and R 3 is 
substituted or unsubstituted (C0-C18) alkyl or ^yl carboxyl and the R is selected from 
carboxyalkyls and benzyl. 



14. A composition according to claim 1, wherein at least one R of R„ R 2 and R 3 is 
substituted or unsubstituted alkyl (C0-C18) or aryldpboxyl and the hydroxylamine is selected 
from: 
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N-(carboxymethyl)hydroxylamine, 
N-(2-carboxyethyl)hydroxylamine, 
N-(3-carboxypropyl)hydroxylamine, 
N-(4-carboxybutyl)hydroxylamine, 



N-(5-carboxypentyl) ydroxyiamine, 
N-(6-carboxyhexylVftydroxylamine, 
N-(4-carboxybenzyl)hydroxylamine and 
N-( 1 2-carboxyaodecyl)hydroxy lamine 



15. A composition according to claim 1, wherein at least ofe R of R„ R 2 and R 3 is substituted 
or unsubstituted (CO-C 1 8) ester. 

16. A composition according to claim 1, wherein at Yeast one R of R,, R 2 and R 3 is 
substituted or unsubstituted (C0-C18) ester and th/Rjs_selected from alkyl (CO - C18) and 
aryl esters. 

17. A composition according to claim 1, xvh/rein at least one R of R„ R 2 and R 3 is 
substituted or unsubstituted alkyl (CO-pSJor festers and the hydroxylamine is selected 
from: 

N-(acetyloxymethyl)hydroxylamin£, 
N-(acetyloxyethyl)hydroxylamine, 
N-(acetyloxypropyl)hydroxyla 
N-(propylcarbonyloxy)methylhy#oxylamine, 
N-(butylcarboxyloxy)methylhydroxylamine, 
N-(tert-butyloxycarboxyl)methylhdyroxylamine, 
N-(benzyloxycarbonyl)methylhydroxylamine, 
N-(phenyloxycarbonyl)m^thylhydroxylamine, 
N-(3 -pyridy loxycarbonyl)methy lhydroxy lamine and 
N-(benzoxazol-5-carb^nyloxy)methylhydroxylamine. 

18. A composition According to claim 1, wherein at least one R of R„ R 2 and R 3 is substituted 
or unsubstituted (CO-C 18) carbonyl. 

i 

i 

19. A composition according to claim 1, wherein at least one R of R„ R : and R 3 is 

substituted or unsubstituted carbonyl and the R is selected from alkyl (CO - CI 8) carbonyls 

/ 

and aryl carbonyls. 
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20. A composition according to claim 1 , wherein at least one R of R,, R^nd R 3 is 
substituted or unsubstituted alkyl (C0-C18) or arylcarbonyls and the Ijydroxyl amine is 
selected from: 



N-(acetyt)methylhydroxylamine, 

N-(ethylcarbonyl)methylhydroxylamine, 

N-(butylcarbonyl)methylhydroxylamine, 



N^phenylcajponyl)methylhydroxylamine 
and 

N-(ben^'lcarbonyl)methylhydroxylamine. 



21. A composition according to claim 1, wherein at/feast one R of R„ R 2 and R 3 is 
substituted or unsubstituted alkyl(C0-C 1 8) or arylAmino. 



22. A composition according to claim 1, wjterein at least one R of R,, R 2 and R 3 is 
substituted or unsubstituted alkyl (CO-CTC) fx aryl ami(io and the R is selected from primary 
alkyl amine selected from methylami/e, ettytehiine, propylamine, butylamine and 
hexylamine, secondary amine selected frii^methylamine, diethylamine and dipropylamine, 
tertiary amine selected from trimethyl Lf\ ti/etylamine, and quartemary amine selected from 
tetramethyl and tetra-ethylammoniunyalts. 

23. A composition according to /laim 1, wherein at least one R of R,, R 2 and R 3 is 
substituted or unsubstituted all^l(C0-C18) or aryl amine and the hydroxylamine is selected 
from: 

N-aminomethylhydroxylairrine, 
N-(2-aminoethyl)hydroxhWne, 
N-(N-methylamino)methylhydroxylamine, 
N-(N,N-dimethylamin6)methylhydroxylamine, 
N-(N,N,N-trimethyl/mmonium)methylhydroxylamine, 
N-(3-aminopropyl>nydroxylamine, 
N-(6-aminohexyWhydroxylamine, 
N-(4-aminoben/yl)hydroxylamine, 
Hydroxylaminfe -1-methylpyridinium and 
Hydroxylamme-l-methylquinolinium. 



24. A composition according to claim 1 , wherein at least one R of R„ R 2 and R 3 is 
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substituted or unsubstituted (C0-C18) alkyl or aryl nitre 

35. A composition according to claim 1, wherein at/feast one R of R„ R 2 and R 3 is 
substituted or unsubstituted alkyl(C0-C18) or aryl piitro and the R is selected from alkylnitro 
selected from nitromethyl, nitroethyl, nitropropyl/nitrobutyl, nitropentyl, nitrohexyl and 
nitrobenzyl, and arylnitro selected from nitrophehyl and nitronaphthyl. 

26. A composition according to claim 1, whe/ein at least one R of R } , R 2 and R 3 is 
substituted or unsubstituted alkyl (C0-C18) (fr aryl nitro and the hydroxylamine is selected 
from: 



N-(nitromethyl)hydroxylamine, 
N-(2-nitroethyl)hydroxylamine, 
N-(3-nitropropyl)hydroxylamine, 
N-(4-nitrobutyl)hydroxylamine, 



N-(5 -nitropentyl)hydroxylamine, 
N-(6-nitrohexyl)hydroxylamine, 
N-(4-nitrobenzyl)hydroxylamine and 
N-(2,4-dinitrobenzyl)hydroxylamine. 



27. A composition according tocMi 1, wherein at least one R of R,, R 2 and R 3 is 
substituted or unsubstituted (C0^Cy8) nitroso. 



28. A composition according toHaftm 1, wherein at least one R of R„ R 2 and R 3 is 
substituted or unsubstituted {CQ-JC\t) nitroso andjhe R is selected from aliphatic 
nitrosoamines and aromatic nitroso. 



29. A composition according to claim 1, wherein at least one R of R,, R 2 and R 3 is 
substituted or unsubstituted nitroso (C0-C18) and the hydroxylamine is selected from: 
N-(N-methyl-N-nitroso-ahiino)methyl hydroxylamine, 
N-(N-methyl-N-nitrosoy2-amino)ethylhydroxylamine, 
N-(N-methyl-N-nitroso-3-amino)propylhydroxylamine and 
N-(p-nitroso)benzylhydroxylamine. 



30. A composition 
substituted or 



axording to claim 1, wherein at least one R of R„ R 2 and R 3 is 
unsubstituted oxime. 
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31. A composition according to claim 1, wherein at least one R of RiyK 2 and R 3 is 
substituted or unsubstituted (C0-C18) oxime and the R is selected fjrim: acetaldoxime, 
propionaldoxime, butanaldoxime and benzaldoxime. 

32. A composition according to claim 1, wherein at least one R of R ly R 2 and R 3 is 
substituted or unsubstituted oxime (C0-C18) and the hyd/oxylamine is selected from: 



Acetaldoxime-3-hydroxylamine, 
Propionaldoxime-4-hydroxylamine, 



Butan/ldoxime-5-hydroxylamine and 
(4-beftizaldoxime) 1 -methy lhydroxy lamine. 



33. A composition according to claim 1, wherein M least one R of R„ R 2 and R 3 is 
substituted or unsubstituted (C0-C10) hydrazone 

34. A composition according to claim V wherein at least one R of R„ R 2 and R 3 is 
substituted or unsubstituted (CO-Clo/hydraione and the R is selected from: acetaldehyde 
hydrazone, propanaldehyde hydrodbne, butan^dehyde hydrazone and phenylhydrazone. 



35. A composition according tf> claim/ywHerein at least one R of R„ R 2 and R 3 is 
substituted or unsubstituted h^razo^CO^ClO) and^th^hydroxylamine is selected from 



1 -hydroxy lamine-acetaldeh>|de^ydrazone^ 
1 -hydroxylamine-propanaldehyde 
hydrazone. 



1 -hydroxylamine-butanaldehyde hydrazone 
and 

1 -hydroxylamine-benzylaldehyde 
hydrazone. 



36. A composition according to claim 1, wherein at least one R of R„ R 2 and R 3 is 
substituted or unsubstituted azo. 



37. A composition according to claim 1, wherein at least one R of R h R 2 and R 3 is 
substituted or unsubs/ituted azo and the R is selected from: azobenzene, p-(phenylazo)benzyl 
and p-diazobenzyl. j 



38. A composition according to claim 1 , wherein at least one R of R„ R 2 and R 3 is 
substituted or unsubstituted azo and the hydroxylamine is selected from: 
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N-(p-phenylazo)benzylhydroxylamine, I 
N-(p-diazobenzyl)hydroxylamine and / 
N-(p-methoxylphenylazo)benzylhydroxvlamine 

39. A composition according to claim/l, wherein at least one R of R,, R 2 and R 3 is 
substituted or unsubstituted (CO-C 18) /thiol. 

40. A composition according to claim 1, wherein at least one R of R h R 2 and R 3 is 
substituted or unsubstituted (CO-C 18) thiol and the R is selected from (CO-C 18) alkylthiol 
selected from methyl, ethyl, propyl/ butyl, pentyl and hexyl thiol, and arylthiol selected from 
thiophenol and benzylthiol I 



41 . A composition according to 
substituted or unsubstituted (C0- 


cbm 1, wtyfcrein at least one R of R„ R 2 and R 3 is 
ffl8) thiol and the hydroxylamine is selected from: 


N-(thiomethyl)hydroxylaminef, 
N-(2-thioethyl)hydroxylamjhe, 






N-(3-thiopropyl)hydroxylamine and 
N-(p-sulfhydryl)benzylhydroxylamine. 


42. A composition according tc 
substituted or unsubstituteas(€;( - 

43. A composition according t ) 
substituted or unsubstituted (CO 
methanesulfonic acid, ethanesu 
toluenesulfonic acid. 

44. A composition according t : 
substituted or unsubstituted (C( 


/laixA 1 , whejBifiat least one R of R„ R 2 and R 3 is 
-CI 8) sulfonic acid. 

claim 1, wherein at least one R of R, f R 2 and R 3 is 
-CI 8) sulfonic acid and the R is selected from 
fonic acid, propanesulfonic acid, butanesulfonic acid and p- 

> claim 1, wherein at least one R of R,, R : and R 3 is 

-CI 8) sulfonic acid and the hydroxylamine is selected from: 


1 -hydroxylamine-methanesulf 
1 -hydroxylamine-ethane-2-sul 
1 -hydroxylamine-propane-3-s 


onic acid, 
tonic acid, 
uFfonic acid, 


1 -hydroxylamine-butane-4-sulfonic acid 
and 

N-(p-sulfobenzyl)hydroxylamine. 
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45. A composition according to claim 1, wherein at least one R of R,, R/and R 3 is hahde. 

46. A composition according to claim i, wherein at least one R opR„ R 2 and R 3 is halide and 
the R is selected from F, CI, Br and I. 

47. A composition according to claim 1, wherein at least oryfe R of R„ R 2 and R 3 is halide and 
the hydroxylamine is selected from: 



N-(chloromethyl)hydroxylamine, 
N-(bromomethyl)hydroxylamine, 
N-(2-chloroethyl)hydroxylamine, 
N-(3-chloropropyl)hydroxylamine, 



N-(4-chl6robutyl)hydroxylamine, 
N-(p-ohlorobenzyl)hydroxylamine, 
N-({/fluorobenzyl)hydroxylamine and 
N/p-iodobenzyl)hydroxylamine. 



48. A composition according to claim 1, wher^n at least one R of R„ R 2 and R 3 is 
substituted or unsubstituted hydroxylamine 

49. A composition according to claim /^herein atteast one R of R h R 2 and R 3 is 
substituted or unsubstituted hydroxylase and R is selected from N-methylhydroxylamine, 
N-ethylhydroxylamine, N-propylhMtiroi/ylaftiine N-butylhydroxylamine, N- 
pentylhydroxylamine, and N-benWlhydrofiylamine 

50. A composition according td claSn/ 1, wherchfatl least one R of R b R 2 and R 3 is is 
substituted or unsubstituted hydkiylamine and the hydroxylamine is selected from: 



Bis-methylhydroxylamine, 
Bis-(2-ethyl)hydroxylamine, 



Bis-(3-propyl)hydroxylamine and 
Bis-benzylhdyroxylamine 



51. A composition according/to claim 1, wherein at least one R of R„ R 2 and R 3 is substituted 
or unsubstituted (C0-C18) rfhosphoester 

52. A composition according to claim 1, wherein at least one R of R„ R 2 and R 3 is 
substituted or unsubstitiited (C0-C18) phosphoester and the R is selected from: 
dimethylphosphate, didthylphosphate, dipropylphosphate and benzylphosphate. 
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53. A composition according to claim 1, wherein at least one R o/R^ R 2 and R 3 is 
substituted or unsubstituted (C0-C18) phosphoester and the hydfoxylamine is selected from: 
di-hydroxylaminemethylphosphate ester, / 
mono-hydroxylaminemethylphosphate ester, / 

mono-( 1 -hydroxylamine)-ethyl-2 -phosphate ester, / 
di-( 1 -hydroxylamine)-2-ethylphosphate ester, / 
di-( 1 -hydroxylamine)-3-propyl-phosphate ester, / 
mono-(hydroxylamine-benzyl-phosphate ester and / 
di-hydroxylamine-benzylphosphateester. / 

54. A composition according to claim 1, wheitein the nitrone is less than 1% (wt/wt) of the 
hydroxylamine in the composition. / 

55. A pharmaceutical composition^c^dinkto claim 1 packaged with a label identifying the 
primary N-hydroxylamine and pr/scriping a pharmaceutical use thereof. 

56. A pharmaceutical compositor/ according to claim 1 packaged with a label identifying the 
primary N-hydroxylamine and prfesoftbing a pharmaceutical use thereof and the use is other 
than / / ^ — 

oncological. f 

57. A pharmaceutical composition according to claim 1 packaged with a label identifying the 
primary N-hydroxylamine and prescribing a pharmaceutical use thereof and the use 
comprises reducing oxidative damage or delaying senescence. 

58. A composition according to claim 1 further comprising an effective amount of a 
carnitine. / 

59. A method fo/ reducing oxidative damage to, or delaying senescence of a cell comprising 
the step of cont/cting a cell subject to or at risk of undesirable oxidative damage or 
senescence wim a composition according to claim 1 . 
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60. A method for reducing oxidative damage to, or delaying senescepe^of a cell comprising 

the steps of: / 

identifying a cell as subject to or at risJ^undesiAble oxidative damage or 

senescence; and / /f^^^ 

contacting the cell with a zox^s^^ovci^^^ effective amount of a primary 
hydroxylamine and substantially fr^f a nitrone corresponding to the hydroxylamine. 

61 . A method according^ claim 60, wherein the cell is contained in other than a cancerous 
host. * 

62. A method for screening for primary N-hydroxylamines which reduce oxidative damage 
to, or delay senescence of cells, comprising the steps of: 

contacting cells with a candidate primary N-hydroxylamine under conditions 
whereby, but for the presence of the hydroxylamine, the cells present a reference amount of 
oxidative damage or senescence; 

detecting post-treatment amounts of oxidative damage or senescence of the cells; 

wherein a lesser amount of post-treatment than reference amounts of oxidative 
damage or senescence indicates that the hydroxylamine reduces oxidative damage or delays 
senescence of the cells. 
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